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Positive Oxidation Numbers of Metallic Yons
1+ _ ‘ 2+ 3+
cosium Csl+  I' badum Ba2*  manganese(l) Mn2* aluminum AP~ golddil Aulds
coppet() Cult | berllium Be2*  mercury@  HgZ* | antimony(I) Sb3T  indium@) 3~
gold® Aul+ "} ‘cadinium Cd2t  onickel(Il) - Ni2* bismuth@)- Bi3*  iron(HD Fe3~
fiydrogen - HL* cldum  Ca?* . platinum(@) -PtZ* cedum@)  Ce3*  manganese(D Mn3~
indium@® ~ Inlt - | diromium@) Cc2*  stontum - SrdF cobalt(1il) Cod+  nickel(lll) Nid=
lithium Lil+ cobalt{Il) Co?*  tin@ih Sad+ dwomivm(Il):  Cr3*  thallium@)  TI3+
_ potassium . K1+ ~ copper(il) Cul*  titanium{@n . TiZ¥ gallium{@D ~ Gal+ ftitanium@Dh Ti3+
 rubidium Rbl+ - germanjuni(l) Gel+ tungsten(d ~ Wit vapadium{ll) V3+
silver Agtt | iron@i) “Fe* . vanadium{l | ¥2* '
sodium. Nalt | leadD P+ zinc ZnZ+
thalliam) T+ | magnesium Mglt  zirconiam{) Zrd+
s -5 6+ B 7+
cerum@y) Gt danium(V)  Tid* antimoney(V) Sb3+ chromium(V) Ce+  { manganese(VI) Mn?*
germanium@V) Ge#t  tungsten(V) Wi+ bisrnuth(V) Bid>+ tungsten(Vl) W6+
lead(Iv) Pbd4*t  wraniomdV) U4+ tungsten(V) W3+ . - .
manganese@V) Mnt*  vanadium@V) - ¥4+ | urdnium(©) 0S¢
platimundV) P+  zirconium(IV) Zcdt . vanadium(V) V3% -
{tinvy - satr o '
Charges of Common Polyatomic Ions
, 1- E _ 2- _ 3-
|} acetate C2H302l- hypochlorite  ClOY ) arbonate . - - CO32- _arsenate ' AsO43-
‘azide ‘N3l- hypofluorite  FOI- [ chromate Cr4?- arsenite AsO33-
bromate BrQ3l- hypoiodite 101 [ dichromate Cr2072- citrate CaH5073-
broamite BrOzl-  hypophosphite PH2021- | hydfogenphosphate HPO42- | phosphate PO43-
_chlocate Ciozl- iodate 1031 molybdate MoQ42-
chlorite Clop1- iodite 21 oxalate C2042- 4-
Cyanate ONY-  metaphosphate PO31- peroxide o2 pyrophosphate P07+
cyanide N 1= nitrate NO3l- peroxydisulfate -~ $2082-
dihydrogen phiosphate  H2PO4l- nitrite Noz1- selenate Se042- 1+
fluocate FO31- perbromate BcO4l- | siticate $io32- amrmonium NH41*
fluorite Fol- perchlorate (1041~ sulfate 5042~ '
formate HCO21-  pecfluocate FO4l- - | sulfite " 503+ 2+
hydceogencarbonate  HOO31l- periodzite 041~ tartrate C4H4062~ | mercury(dD Hg22*
'~ hydrogensuifate HSO4!-  permanganate MnOzl- | tellecate TeO42-
hydrogensulfite HsO3l1- peroxyborate BO3l- tetrabocate B40O72-
hydroxide oH1- thiocyanate ~ SCN1- | thiosulfate $2032-
hypubromite BrO1- tungstate WO42-




|- Positive Oxidation Numbers of Ng n~Metélii.c'EI=em'ents “
1+ . .  2+ - : 3+ ,-
nitogen() N+ | caboaqn 2+ - {varsenic(illy . As3+
) nitrogen(ll) N2+ ‘boron B3+
csilicon(ll)  gi2+ nitrogen(ll) N3+
phosphorusdil) p3+
44 . 54 , 6+
carbon(IV) i+ arsenic(V),  AgS+ - selenfom(Vly Seb+
nitrogen@V). N4+ ‘nitregen(V) N3+ ~ sulfur(Vl) g6+
selenium(IV) Sed+ phosphorus(y). p5+ . teifurium(VI) Teb+
silicor(Ivy Sid+ . ’
 sulfur@Vv) 54+
- tellubum(v) * Ted+
Negative Oxidation N umbers of Non-Metallic Tons
1- ' 2- 3- R "
bromide Bel- ' oxide . 02" | nitride = N3~ 1 carbide Lo
chloridé 7 l- selenide Sed~ | phosphide  p3-
fluoride CF- L stfde §2- '
hydride S H: b tellyide Té2-
iodide N t SO
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L 1oud +Z 1018 | + 3 Ions | | + 4 Ions |
Cu"' - Cuprous Cu™ - Cupric Fe™ - Ferric Sn™ - Stannic
Hg"' - Mercurous Hg™ - Mercuric Bi*? Ge*
Ag Fe™ - Ferrous cr Th**
Aut! Sn™ . Stannous Ga® -z
mi C mm+w O®+w
NH;"' - Ammonuim Co™ .
Row 1A in Periodic Table Pb™? Row 2A in Periodic table Row 3A in Periodic Table
ZB& )
Ni*?
Zn'*?
-1 lons | -2 Tons | -3 Ions | -4 Ions |
CoH:0,7" - Acetate COs;* - Carbonate AsO4” - Arsenate PO - Pyrophosphate
Ny - Azide CrO4? - Chromate .Pmom.w - Arsenite
HCO;" - Bicarbonate (hydrogen-) | Cr,0;2 - Dichromate PO7 - Phosphate
HSO;" - Bisulfite (hydrogen-) HPO,? - Biphsphate (hydrogen-)
HSO,' - Bisulfate (hydrogen-) | C,0,% - Oxalate
mx.ou._ - Bromate 0, - Peroxide
CIO;y! - Chlorate Si0y* - Silicate
ClO;" - Chlorite 804s% - Sulfate
OCN' . Cyanate 80,7 - Sulfite
CN'! - Cyanide CsH4Q42 - Tarirate
EOON._ - Formate mNOu.w - Thiosulfate
OH' - Hydroxide WOt - Tungstate
Clo”? - Hypochlorite _
107 - Iodate
NO;' - Nitrate
NO,"' - Nitrite
BrO;" - Perbromate
CIOs" - Perchiorate
MnOs"' - Permanganate
SCNT! . Thiocyanate

Row 7A Non-metals in Periodic

Row 6A Non-metals in Periodic

Table

Row 5A Non-metals in Periodic

Table

Table

Maximum Positive Charge of Element = Group # (They tend to be all even or odd values —

Negative Charge of Element = Group#-8 (Non-Metals Only)

Naming System for multiple Charge ions

,V

| Lowest Charge of Non-Metal to Highest Charge of _”Zou,zoﬁ& l
(Hypo- name —ite) ( name—ite) ( name— ate) (Per- name —ate)

Example CI7, CI*%, CI¥, CI*)




INFORMATION IN THE TABLE BELOW AND IN THE TABLES ON PAGES 3-5 MAY BE USEFUL IN ANSWERING

THE QUESTIONS IN THIS SECTION OF THE EXAMINATION.
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GO ON TO THE NEXT PAGE.




I STANDARD REDUCTION POTENTIALS IN AQUEOUS SOLUTION AT 25°C

Half-reaction E°(V)
Lit + e = Li{s) ~3.05
Csh e - Cs(s) -2.92
K*' + ¢ - K(s5} -2.92
Rb* + &~ - Rb(s) =292
Ba®* +2 ¢ -  Ba(s) =290
Sr¥t +2e = Si(s) ~2.89
Ca?* + 2 =  Ca(s) 287
Nat + ¢ —  Na(s) 271
Mg*t +2 .- -  Mgls) 237
Be* +2 e —  Be(s) . -170
AP* 3" - Als)  -166
Mnt + 2" - Mn(s) -118
[Zn** + 2 e - Zo(s)— — 76
Cr¥* +3e - Ci(s) -0.74
Fe2t +2 - - Fe(s) 044
Crot 4 e -  Cr*t -0.41
Cd®* +2e -  Cd(s) = —040
T 4 e - Tis) 034
J Co** +2e = Co(s) -028
NIt 12 - Ni(s)  -025
St +2e - Sa(s) -014
Pbt + 2 e —  Pb(s) 013
2H +2e - H,{(g) 0.00
Ss)+2H* +2e- — H,S(g) 014
St 26 - Sn** 015
Cu®t + e - Cu* 015
Co’* +2 e - Cals) 034
Ca® + e —  Cufs) 0.52
T L) +2e” - 2r 053
Fe’t + e -  Fel* 077
" Hg2t 426 -» 2Hg(h 079
Agh * e -  Ag(s) - .080
CHg?t 42 > Hg() 085
2Hg* 42 -  Hg,™* 09
Br,(D+2e” — 2Br~ 1.07
0,(g)+4HY +4e - 2H,0() 123
Cly(g) + 2 e~ - 2q” 136
AT 3 - Auls) 1.50
Co* + e S Co** 182 -
Fp(g)+2e > 2F 287

GO ON TO THE NEXT PAGE.




" ATOMIC STRUCTURE

ADVANCED PLACEMENT CHEMISTRY EQUATIONS AND CONSTANTS

AE = hy
c = iv
L=
my
P = my
-8
E, = -2178 >; 10 joule
n
EQUILIBRIUM
+ -—
K, = AT
(HA}
k. — [OH"]{HB"}
b [B]
K, =[OH 1[H*']=10x10"" @ 25°C
= K, xK,
PH = —log [H], pOH = ~log [OH"]
14 = pH + pOH '
(A1
H = pK, + log 122
PH = pK, +log 1
q [HB']
pOH = pK, + log (8]
pK, = -log K,, pK, = - log K,
K, = K.(RT)*",

P

where An = moles product gas ~ moles reactant gas

= energy

frequency

wavelength

momentum

H

velocity

Ji

principal quantum number
= mnass

I 3 cw » ¢
il

Speed of light, ¢ = 3.0 x 10¥ ms™!

Planck’s constant, & = 6.63 x 107 J

‘Boltzmann's constant, k =
Avogadro’s number =
Electron charge, e

1 electron volt per atom =

138 x 1072 5!
6.022 x 107 molecules mol !

—1.602 x 1077 coulomb

Il

96.5 kJ mol™

THERMOCHEMISTRY

ASD
AHO
AG®

AG®

= 2 §° products —Z S* reactants

= Z AHj products -2 AH; reactants
= 2 AG}’ products “Z AG; reactants
= AH® — TAS®

~RT W K = -2303 RT log K

i

=¥ E°

AG® + RTIn Q@ = AG® + 2303 RT log O
meAT

Ad

AT

It

Equilibrium Constants
K, (weak acid)

K, {weak base)

K, {(water)

K , (gas pressure)

K, (molar concentrations)

§° = standard entropy
H® = standard enthalpy
G° = standard free energy
E® = standard reduction potential
T = temperature
n = moles
m = mass
g = heat

c = specific heat capacity

C, = molar heat capacity at constant pressure

1 faraday ¥ = 96,500 coulombs

GO ON TO THE NEXT PAGE.




* GASES, LIQUIDS, AND SOLUTIONS

PV = nRT

2
(P +%§—)(V ~ nb) = nRT
P, = Py x X, where X, = 0les A

P =Py Pp + P+ ...

n="1"
M
K="°"C+273
RV, _ B
L L
m
b=y
. 3kT  [3RT
™" ¥m YM
KE per molecule = % my?
KE per mole = % RT
no_ Mz
6 - M,
molarity, M = moles solute per liter solution
molality = moles solute per kilogram solvent
AT, = iK, X molality
AL, = iK, % molality
T = EBZ:'
14

total moles

OXIDATION-REDUCTION; ELECTROCHEMISTRY

4 d . .
KDL e s AtbB 5 cCrdD
[A] [B]
=4
t -
_Eun=E;]l-ﬁgnQ;E:dl._MiogQ@gfc
n¥
~logK = nE’
0.0592

SR
P = pressure
V = volume

T = emperature
n = number of moles

D = density
m = mass
v = veloeity
u, .. = Toot-mean-square speed

KE = kinetic energy
r = rate of effusion
M = molar mass
T = OSINOHC pressure
i = van’t Hoff factor
K, = molal freezing-pomt depression constant
K, = molal boiling-point elevation constant
@ = reaction quotient
I = cumrent (amperes)
g = charge {coulombs)
t = time (seconds)
E° = standard reduction potential
K = equilibrium constant

Gas constant, R = 831 mol ™} K7}
= 0.0821 L atm mol " K™}
= 831 volt coulomb mol ™ K™

Boltzmann’s constant, £ = 1.38 x U
K; for H,O = 186 Kkgmol "
K, for H,0 = 0.512 K kg mol ™!

STP = 0.000°C and 1.000 aim
Faraday’s constant, # = 96,500 coulombs per mole
' of electrons o

GO ON TO THE NEXT PAGE.



RULES FOR ASSIGNING OXIDATION NUMBERS

RULE 1: The oxidation number of any free element is 0.
EX: H2 or Py

RULE 2: The oxidation number of a monatomic ion (Nat, Ca*2 g -...) is equal to the
charge on the ion.

Note: some ions have multiple oxidation numbers such as Fe+2 or +3

RULE 3: The oxidation number of each hydrogen ion in most compounds is +1,

RULE 4: The oxidation number of each oxygen ion in most compounds is -2,
Ex: H20 Hydrogen ion=+1, Oxygen ion=-

Note exception: In peroxides, oxygen charge is -1.
Peroxides take the form X202 such as sodium peroxide: NasOo

RULE 5: The sum of the oxidation numbers of afl the ions in a Particle must equaf the
apparent charge of that particle.
Ex: Ho0 a compound=0

ClO3" a polyatomic ion= -1

RULE6: In compounds,_the elements of Group IA, 1A, and A (except T have only one

oxidation number which is positive and Corresponds to its group number on the periodic
table. +1, +2, and+3 respectively.



Charges

State the oidation Aumher for. each of the-ions that make un the. compound, . Don't fargat.
the oxidation rutes. - : ,

1. BaClo
2. MgOo
3. SO
4. PH3

- 5. Al203
6. HoS 04
7. 'K_NO3
8 AiFg
9. CaCio
10. K2O
11. AICig
12. Na20O

13. Fe



Charges

State the oxidation numbers of each ion that makes up each poalyatomic ion, Dan't fargat,
the oxidation rules. g

1. CO3-2

2. ClOgz-

oY)
Q
O
s
o]

o
z
Q

10. MnO4~

11. PO43

13. S0O3-2
14. OH-

15. BO3-3

16. Fe(CNjg3
17. Fe(CN)g 4
18. HPO4 2

19. NH4t



NAMING COMPOUNDS
Three systems of naming: New(Roman Numerals or Stock), Old(Traditional), and Greek.

1. NEW This system is used when there are more than one positive ion that exists for the
positive ion.{All positive ions except those in Groups IA, 1IA, IlIA and Ag, Zn, and Ti)
Ex: mercury(l!) oxide —% HgO

2. OLD: This system is used for five elements only: Fe, Cu, Pb, Sn, Hg
The lower of the two charges has the ending -ous
The higher of the two charges has the ending -ic
The stem for each is taken from the Latin.

Ex: Fe+2 ferrous - Fe+3 ferric
Cu+1 cuprous Cu+2 cupric
Pb+2 plumbous Pb+4 plumbic
Sn+2 stannous Sn+4 stannic
Hg+1 mercurous Hg+2 mercuric

Ex: HgO —» mercuric“oxide
Snk2 = stannous fluoride

NOTE: Compounds named the old system can also be named the new system

3. GREEK: To use this system two conditions must hold.

a) The compound must be a binary compound(a compound with only two
elements).

b} The positive ion must be located in Groups IVA, VA VIA or VHA.

Prefixes areus‘ed to name the compound.

1 mono- 2di- 3ti- 4tetra- 5 penta- 6 hexa- 7 hepta-

8octa- ° 9ennea- 10 deca- |

Ex: NO nitrogen monoxide (NOTE: mono is not used on the positive ion)
CO2 carbon dioxide

N203 dinitrogen trioxide

EXTRA INFO ON POLYATOMIC IONS AND NAMING:

per--ate  one more oxygen that -ate
—-ate® MOST COMMON FORM. MEMORIZE THESE: CIO3-, NO3", 003'2 ’

S042, PO4-3
-—ite one less oxygen than -ate
hypo---ite  two less oxygen than -ate
---ide NO oxygen
EX: KCIO4 potassium perchiorate
KCIOg3 potassium chlorate
KCIO2 potassium chiorite

KCIO potassium hypochlorite
KCI  potassium chicride



o

WORKSHEET vi: Qurzzes On Formuia Wntmg and !ons and

Thelr Charge(s)
. 1. Student Name Class 2. Student Name Class
o Number
Element or Bymbol or and kind
ion formulsg of charge
= ‘ - Formulas
1. atuming
ummmfa ‘ 1. sodium chloride
2 .
ammonium 2. ammorium bydroxide
3 antimory : "3, caleiuf suifate
%- banum 4. magnesiwn nitrate
5. §30m¥de 5. aluminum phosphate
6. calcium 6. zinc chioride
77_ ca.;bonate 7. mercury{li} oxide
. 8, ._chlom':i.e 8§, aluminum sulfate
9, .coppex(Ii) . 9. silver nitrate
16. fluoride. o 1€, - barium hydrozide
11,._h.ydmgel:€1 carbonats | 11. potassium sulfide
12, hyd;onlflm‘ 12, iron(i3} sulfate
13, hydroxide 13. mercury(I) chicride
- 14. iron(il}- 14. copper carbonate
15. iron(IiI) 15. calcium acetate
16. )
;nzrc:ry(_l) - 16. iron(III) suifate
N 7‘ -4
1 Aydride 17. calcium phosphate
8. I i
18. ‘mercury(lf) 18, zine sulfide
19. lead i :
19, ammonium carbonate
20. ui timor
nitrate 20. antirony chloride
21. oxide ; S .
: 21. potassium oxide
2. ph ' :
22. p osphate 22. ammonium sulfide
23- Potimsxum 23, mercutic nitrate
24, sulfide | 24. iron(IIl} chloride
25. sodium - '25. aluminum oxide
26. sulfate
217. silver Corrected by
28. zinc

Corrected by



Chem |

Naming and Formula Writing #1

N a A W

NAME | - FORMULA

1. NaOH 1. sodium carbonate

2. NHaCl 2. aluminum chiorate
MaCrQd 3. magnesium nifrite
CaCOa3 4. ammonium chloride
Felo 5. ferrous bicarbonate
Cug0 6. carbon tetrafluoride
-SnCi4 | - 7. silvernitrate

8. Al(NO3)3 | : 8. cobalt({ll) phosphite

9. CClg | 9. mergury(ll) sulfide

10. P20sg | 10 sulfur dioxide

11. Na2PQ4 11, cuprous hydroxide

12. HCIO3 ‘ o 12. .zinc nifride

13. Hg2S 04 S 13. potassiUm nitride

14. Pb(C2H302)2 L 14. plumbous fluoride

15. CO2 o _1_5. lithium phosphate

16. (NH4)3N N 16. arsenic(V) oxide

17. Na2P o | 17. nickel(lf) sulfate

18. CO 18 calcium carbonate

19. MgF2 o 1.9. fithium nitrate

20. CuCl 20. potassium phosphate

21. KgN | 21. aluminum flucride

rS
L)
=
)
@}
=
p3

. sodium oxide



Naming and Formula Writing #2
NAME
1. Cr(0103)3

2. BaS03

3. Fe(NO3)2
Ca0
CoPO4

o o s

CuCro07

7. FeBr3

o3l

Zn{OH)2
9. HgCO3
10. NaCl
11. FeS04
12. CO2
13. AgNQO3

14. PbF4

18. Cro03

19. NO
20. Li2oC O3

FORMULA

1. ferrous chiorate

. plumbic acetate

2
S. barium phosphite
4. zinc chromate

5

. . copper(l) sulfate

6. copper(ll) sulfate
7. calcium hydroxide
8. potassium permanganaie

9. iron(iti) oxide

10. iron(il) oxide

11. sodium chlorate

| 12. aluminum chloride

3. cuprous carbonate

‘1'4. carbon monoxide

15. lithium fluoride

-k
o
cr

17. diphosphorous tricxids

18. nickel(1!) bromide

19. zinc nitrate

20. magnesium nitride



Harder Naming and Fromula Writing#1

FORMUILA

1. calcium chioride 13. calcium iodide

2. calcium carbonate - 14. potassium fluoride
3. sodium cyanide 15, calcium hydroxide
4. magnesium oxide 18. bismuth sulfate

5. sodium fluorida 17 magnasium phosphata
6. aluminum chioride 18. mercury(ll) cyanide
7. silicon(lV) oxide » 19, potassium nitrate
8. zinc iodide 20. sodium hydroxide
9. cobali(ll) carbonate 21. lead(ll) nitrate

10. potassium hydride 22. Zinc sulfate

11. copper!(ll) carbonata 23. sodium sulfide

12. potassium hydroxide _ 24. iron{!ll) chloride
NAME

1. BaClp 18, Cu(NOa)s

2. Zn(NQz)o 17, P20s

3. CsCpH3032 18. PCls

4. HoS 19. SFs

3. KoC O3 20. PCl3

6. FeClo 21. NH4NQO3

7. A(NO3)3 22. NapS Qg4

8 NH4CQH302 23. Na=20

8. Ba{OH)2 24, NazPQ4

10. Cu{CgHsOg)g 25. NH4C!

11. KCI _ 26. NaCl

12. KBr 27. NapS 03

13. Ki ' 28. SnCrOg4

14. Ca(NO3)2 29. KoC O3

15 Hglo : 30. Hga(NO3)»



Harder Naming and Formula Writing#2

NAME

1.

2.

CINDU A WN -

Fel2

LisCro07

tin(1V) chicrids

potassium phosphate
sodium chromate

barium carbonate
potassium permanganaie
ammonium sulfate
calcium chiorats

jodine frichloride
ammonium sulffite

10. dinitrogen tetraoxide
11. aluminum hydroxide
12. disulfur decafluoride

11. Hg(CN)g

12. SbCla

i4. H3POy

15. Ca(H2PO4)2
16. Zn(CIO3)2
17. Al2(C204)3
18. NH4F

19. Ca(MnQOa4)2

20. S2Cl2

13. mercuriciodids

14, lithium peroxide

15. arsenic(lll) sulfide

186. triphosphorous pentanitrate
i7. ferrous phosphaie

18. chromium(lii) oxide

e

1. mercury(l) chloride

20. tin(il) bromide
21. iron{lll) suffate
22. 2inC acetate
Z3. sodium nitrate
24. silver oxide



